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Abstract 

Congenital cataract (CC) is the primary cause of treatable childhood blindness. Population-based assessments of prevalence 
and surgery age of CC, which are critical for improving management strategies, have been unavailable in China until now. 
We conducted a hospital-based, cross-sectional study of the hospital charts of CC patients younger than 18 years old from 
January 2005 to December 2010 at Zhongshan Ophthalmic Center (ZOC) in Guangzhou, China. Residence, gender, age at 
surgery, hospitalization time, and the presence of other ocular abnormalities were extracted and statistically analyzed in 
different subgroups. The search identified 1314 patients diagnosed with CC from a total of 136154 hospitalizations, which 
accounted for 2.39% of all the cataract in-patients and 1.06% of the total in-patients over the six-year study period. Of the 
identified CC patients, 9.2% had >2 hospitalizations due to the necessity of additional surgeries, with a total ratio of boys to 
girls of 1.75:1. Based on a subgroup analysis according to age, patients 2-6 years old constituted the highest proportion 
(29.22%) of all hospitalized CC patients, and those 13-18 years old constituted the lowest proportion (13.47%) of the total 
number. The average age at surgery was 27.62±23.36 months, but CC patients <6 years old (especially <6 months old) 
became increasingly prevalent throughout the 6-year study period. A total of 276 cases (20.93%) of CC were associated with 
one or more other ocular abnormalities, the highest incidence rates were observed for exotropia (6.24%), nystagmus 
(6.16%), and refractive error (3.65%). In conclusion, CC patients accounted for 2.39% of all cataract in-patients in a review of 
6 years of hospitalization charts from ZOC. The age at the time of surgery decreased over the 6-year study period, which 
probably reflects the continuing improvement of public awareness of children's eye care in China. 
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Introduction 

Congenital cataract (CC) is among the primary causes of 
treatable childhood blindness, [1] and its incidence varies in 
different reports. The global prevalence of congenital cataract is 1 
to 15 per 10,000 children; [2] in the United States, the incidence is 
2.0 per 10,000 births [3,4]. In China, the incidence of CC is 
approximately 5.0 per 10,000 births [5] [6], and 22% to 30% of 
childhood blindness [7] is attributed to CC in the absence of 
appropriate treatment, with delayed presentation to hospitals and 
late surgical treatments found to be the major causes of blindness 
and visual impairment. [8] A national prevention and treatment 
program is crucial for the early diagnosis and timely treatment of 
CC. [9] However, to our knowledge, published reports of 
population-based assessments of the prevalence and incidence of 
CC in China has been unavailable until now. 

Data on epidemiology and surgery age are critical for improving 
management strategies for this challenging condition. Many of the 
available studies that have examined variables other than overall 
aggregate incidence have been restricted to small numbers of 



patients. [10,11] Unlike senile cataract, CC responds poorly to 
medical therapy, and successful management depends primarily 
on early diagnosis and referral for surgery when indicated; [12] as 
a result, surgery is the first-line treatment, and the age at surgery is 
a critical success factor. CC treatment at Zhongshan Ophthalmic 
Center (ZOC), as China's first and one of the best and largest eye 
hospitals [13], is representative of the current CC treatment 
methods in southern China. In the Medical Records Department 
of ZOC in Guangzhou, we were able to review a large 
representative sample of hospitalized cataract patients who 
underwent surgery over a 6-year period in order to better assess 
the epidemiology of and surgery age for CC. The epidemiology of 
hospitalized CC patients could perhaps reflect its prevalence in the 
broader population. 

Methods 

Ethics Statement and Search Strategy 

This study was designed as a hospital-based, cross-sectional 
study. The study was included in the Childhood Cataract Program 
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of the Chinese Ministry of Health (CCPMOH) [14-17] and was 
approved by the institutional review board of Zhongshan 
Ophthalmic Center in Sun Yat-sen University (IRB-ZOC-SYSU), 
Guangzhou, China. The tenets of the Declaration of Helsinki were 
followed throughout this study. Patient records /information was 
anonymized and de-identified prior to analysis, and our study was 
exempted from participant consent by the institutional review 
board of Zhongshan Ophthalmic Center in Sun Yat-sen 
University (IRB-ZOC-SYSU). CC patients younger than 18 years 
who were treated from January 1, 2005, to December 31, 2010, at 
ZOC in China were the search targets. In the database of the 
Medical Records Department of ZOC, cataract types and related 
conditions were coded using the International Classification of 
Diseases, Ninth Revision, Clinical Modification (ICD-9-CM).[18] 
The following codes were utilized for case identification in the 
records: infantile cataract (366.0), congenital cataract and lens 
anomalies (743.3), and aphakia and other disorders of the lens 
(379.3). 

Inclusion Criteria 

We identified pediatric patients with the above three codes and 
created an eligible database with CC patients ^18 years old. Most 
of the diagnoses were accepted as recorded in the charts. 
Individual case records were reviewed to confirm the presence 
of CCs, without differentiation of inherited or sporadic anomalies 
but with differentiation of associated ocular anomalies. [19] The 
surgeries included cataract surgery and/ or intraocular lens (IOL) 
implantation, treatment of the sequelae of CC, or management of 
associated ocular abnormalities. 

Information Extraction 

All of the eligible charts were carefully reviewed by two 
independent researchers. We recorded the incidence of CC, 
gender, presenting age of each patient, laterality, and associated 
ocular abnormalities, as well as the type and number of surgical 
procedures. The prevalence of strabismus was recorded without 
differentiating between development pre- and post-cataract 
surgery. Because of the retrospective nature of our study, it was 
not always clear whether the strabismus noted was present 
preoperatively or postoperatively. Furthermore, more than half 
of the records did not contain accurate visual acuity recordings 
because the children were too young for visual acuity assessments, 
and many of the records only contained information on fixation 
preference. Therefore, we did not include vision measurements in 
this analysis. We also did not include information on pharmaco- 
therapy. Above all, age at surgery, gender, hospitalization time, 
and the presence of other ocular abnormalities were considered to 
be reliable and accurate information and were extracted for 
different subgroups. For analysis and reporting in this study, we 
divided our cohort into 5 groups according to age as follows: less 
than 6 months old (<6 M), 6 months to 2 years old (6 M< and < 
2 Y), 2 years old to 6 years old (2 Y< and <6 Y), 6 years old to 12 
years old (6 Y< and ^12 Y), and 12 years old to 18 years old 
(12 Y< and <18 Y). Furthermore, to assess the trends in CC 
treatment, our cohort was also divided into 3 groups according to 
hospitalization time: hospitalization from 2005 to 2006, hospital- 
ization from 2007 to 2008, and hospitalization from 2009 to 2010. 
For the purpose of this article only (and not for the data analysis), 
data regarding duration were rounded to the nearest integer for 
any duration longer than 1 month. 

Statistical Analysis 

All of the data were entered into a Microsoft Excel (Microsoft 
Corp., Redmond, Washington, USA) spreadsheet, classified and 



analyzed by two of the authors, and mutually checked. The data 
were also entered into SPSS statistical software, version 17.0 for 
Windows (SPSS Inc., Chicago, Illinois, USA) for statistical 
analysis. The % 2 test and Fisher's exact test were used for 
categorical variables, with P<0.05 was considered statistically 
significant. 

Results 

During the period of this cross-sectional study, there were a total 
of 136154 hospitalizations at ZOC for different eye diseases. 
Among these cases, 60188 (44.2%) hospitalizations were for 
cataract surgeries, and only 1439 (1.06%) hospitalizations were for 
CC surgeries, with a total of 1314 CC patients identified. Most of 
the CC patients (1193/1314, 90.8%) underwent only one surgery 
during one hospitalization; however, 117 (8.9%) CC patients 
underwent two surgeries during two hospitalizations and 4 (0.3%) 
CC patients underwent 3 surgeries during 3 hospitalizations. Of 
these patients, 24.5% (322/1314) had unilateral cataracts. The 
right and left eyes were involved in 1 1.5% (151/1314) and 13.1% 
(171/1314) of cases, respectively, with the remaining 75.5% (992/ 
1314) of cases consisting of bilateral involvement. 

According to the demographic analysis, all 1314 of the CC 
patients identified were from the southern region of China, with 
boys comprising 63.6% of this patient population (ratio of boys to 
girls, 1.75:1). According to the age subgroup analysis, patients 2-6 
years old constituted the highest proportion (29.22%) of all 
hospitalized CC patients, and those 13-18 years old constituted 
the lowest proportion (13.47%) of the total number. However, 
there were no significant differences (P = 0.064) in the gender ratio 
between the different age subgroups, as shown in Figure 1. 

The prevalence rates of CC among ZOC patients during the 
study period ranged from 1.01% to 1.10%, with no significant 
differences between the included years. However, the total number 
of hospitalizations for cataract surgeries (including senile cataracts) 
increased during the study period (data not shown). 

The average age at surgery was 27.62±23.36 months, with no 
significant differences (P>0.05) between the hospitalization year 
subgroups. We also conducted an analysis of the trend in age at 
CC presentation and found that there was a significantly 
increasing trend in the population presenting at age <6 years 
over the study period, as shown in Figure 2. In particular, a 
presenting age of <6 months was considered to be associated with 
a better prognosis after CC surgery, and we found that the number 
of infants (5 M< and ^6 M) who underwent surgery during this 
critical period increased beginning in 2007, as shown in Figure 3. 

It is well accepted that the occurrence of other isolated ocular 
anomalies makes a large difference in the prognosis of CC. [20,21] 
In our study, we identified 1039 (79.1%) cases with no records of 
any other ocular abnormalities and a total of 275 (21.0%) cases 
with a record of one or more other ocular abnormalities, as shown 
in Figure 4. 
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Figure 1. Analysis of the number of patients in and gender 
ratio of each age subgroup. M = months, Y = years. 
doi:1 0.1 371/journal.pone.01 01 781 .g001 
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Figure 2. Numbers of hospitalized patients in the age 
subgroups (age <6 years old vs. >6 years old) in different 
years (P<0.05). 

doi:1 0.1 371 /journal.pone.01 01 781 .g002 

Different associated ocular abnormalities also contribute differ- 
ently to prognosis. [22-24] Details regarding the associated ocular 
abnormalities in the study population are shown in Table 1 . The 
prevalence of strabismus (exotropia+esotropia) in our study was 
9.5% (124/1314). When comparing the presence of strabismus in 
patients with unilateral versus bilateral cataracts, it was found that 
almost three-quarters of the patients (72.6% [90/124]) with 
strabismus had unilateral cataracts (P<0.001). Of the cases 
presenting with strabismus preoperatively or postoperatively, 
6.5% (8/124) had persistent hyperplastic primary vitreous (PHPV) 
or congenital persistent pupillary membrane (GPPM). The 
prevalence of nystagmus was 6.16% (81/1314), which was the 
second most common ocular anomaly in our study. Refractive 
error (3.65% [48/1314]), congenital microcornea (0.99% [13/ 
1314]), and congenital microophthalmia (0.68% [9/1314]) were 
the next three most common ocular abnormalities diagnosed 
during hospitalization for CC in our study. Other than the ocular 
anomalies mentioned above, when specific disease patterns could 
not be identified, isolated central nervous system anomalies, such 
as microcephaly, ventriculomegaly, and sensorineural hearing loss, 
were found to be most frequently associated with cataracts. 

Discussion 

Cataract is among the leading causes of blindness world-wide. 
[25] Additionally, although CG constitutes only a small proportion 
of these cases, it is one of the primary causes of treatable childhood 
blindness. [1,2] Data on epidemiology and surgery age are critical 
for improving management strategies for this challenging condi- 
tion, but many of the available studies that have examined 
variables other than overall aggregate incidence have been 
restricted to small numbers of patients. [3-6] In this study, we 
performed a hospital-based, cross-sectional investigation consisting 
of the review of ZOC hospitalization charts over a 6-year period 
and found that CC patients accounted for 2.39% of the total 
cataract in-patient population. Additionally, a higher incidence of 
CC was found among male patients, and more than one-fifth of 
the cases were associated with other ocular abnormalities. The 
average age at surgery was 27.62±23.36 months, with no 
significant difference (P>0.05) between different year subgroups 
but with a trend toward younger ages over the 6-year period. Our 
study may reflect the prevalence of CC in the broader population, 
and it could provide a useful reference for the development of 
medical science policies for the advocacy for and prevention of this 
cause of childhood blindness, before any national epidemiological 
data are available [5]. 

To our knowledge, published reports on population-based 
assessments of the prevalence and incidence of CC have been 
unavailable until now. Some available small-population studies 
have shown that the incidence of CC is approximately 5.0 per 
10,000 births in China. [7,8] In our large-population, hospital- 
based study, we found that CC patients accounted for 2.39% of 
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Figure 3. Total numbers of hospitalized patients <6 months 
old in different years (P<0.05). 

doi:1 0.1 371/journal.pone.01 01 781 .g003 

the total cataract in-patients. This rate does not necessarily reflect 
the national prevalence rate, but it at least partially reflects the 
prevalence of this blinding disease in Chinese children. Moreover, 
it remains unknown whether there is a gender difference in the 
incidence of CC. [6] In the present study, we found that the ratio 
of boys to girls among the children with CC was 1 .75: 1, which was 
greater than the Chinese population gender ratio (male: 
female = 51.27:48.73%), according to the sixth national census 
data. The high proportion of boys with CC may also be attributed 
to traditional son preferences in China or to gender-related genetic 
mechanisms, which remain unknown and should be investigated 
in future studies [17]. 

Unlike senile cataract, CC responds poorly to medical therapy, 
and successful management is dependent on early diagnosis and 
referral for surgery when indicated; thus, surgery is the first-line 
treatment, and the age at surgery is a critical success factor [12]. 
Currently, CC treatment is most successful during the critical 
period of visual development, with surgical and post-surgical 
treatments for refractive error correction being performed as early 
as possible to prevent patients from developing the irreversible 
form of deprivation amblyopia. [20] Therefore, early diagnosis, 
choosing the appropriate time for surgery, improved surgical 
techniques, prevention of postoperative refractive amblyopia, and 
timely training are very important for the recovery of postoper- 
ative visual function. Because CC screening in many developed 
countries was established as early as the 1990s, [20,26,27] 64% to 
78% of children with CC can be identified within 100 days after 
birth. Some cases can even be identified in the first month after 
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Figure 4. Distribution of patients with other ocular abnormal- 
ities. 

doi:1 0.1 371/journal.pone.01 01 781 .g004 



PLOS ONE | www.plosone.org 



3 



July 2014 | Volume 9 | Issue 7 | e101781 



Prevalence of and Surgery Age for Congenital Cataract at ZOC 



Table 1. Associated ocular abnormalities and their incidences. 



Associated abnormality 


Number of cases 


Incidence rate(%) 


Exotropia 


82 


6.24 


Nystagmus 


81 


6.16 


Refractive error 


48 


3.65 


Esotropia 


42 


3.20 


Congenital microcornea 


13 


0.99 


Congenital microphthalmia 


9 


0.68 


PHPV* 


5 


0.38 


Congenital aniridia 


5 


0.38 


CPPM # 


3 


0.23 


Congenital ptosis 


2 


0.15 



*PHPV = Persistent hyperplastic primary vitreous. 
# CPPM = Congenital persistent pupillary membrane. 
doi:1 0.1 371/journal.pone.01 01 781 .t001 



birth. However, in developing countries, the patient's age at the 
time of GC surgery is generally 2-4 months old or older. [28] In 
China, which has no national screening or follow-up system for 
GG, the surgery age for CC remains unclear. In the present study, 
the average age at surgery was 27.62±23.36 months, and patients 
2-6 years old constituted the highest proportion (29.22%) of the 
study population. Only 18 and 243 patients were younger than 
three months old and 1-6 months old, respectively, accounting for 
18.49% of the total patient population. Our findings demonstrated 
that delayed presentation to the hospital and late surgical 
treatment are very common in China, which may have been the 
major reasons for the poor prognosis associated with CC, 
consistent with previous reports. However, there was another 
more interesting and important finding in our study. The number 
of CC patients ^6 years old (especially ^6 months old) increased 
over the 6-year study period. This trend may be attributed to the 
strengthened recognition of the importance of early treatment for 
CC by parents and pediatric ophthalmologists and to the 
continuing improvement of ophthalmic surgical techniques and 
anesthetic techniques in China [13,14]. 

Although the timing of surgery is critical for CC prognosis, it 
has also been reported that the presence of other associated ocular 
abnormalities, [19,23,29] such as nystagmus, strabismus, PHPV, 
CPPM, small eyes, and small corneal disorders, also has a 
significant effect on prognosis. In this study, a total of 275 patients 
had associated ocular abnormalities, accounting for 1/5 of all the 
patients. It has been reported that preoperatively identified 
nystagmus indicates impending amblyopia or other types of visual 
impairment [30]. In our study, 81 patients were preoperatively 
identified as having nystagmus, constituting 6.16% of the total 
number of cases, which indicates that the postoperative recovery of 
visual function in these patients would have been poor due to 
delayed surgery. 

Several limitations of our study should be considered when 
interpreting the results. First, the data do not provide a complete 
representation of the population but only of surgical patients at the 
best eye center in China, with admissions biased toward patients 



with complicated or serious diseases. Second, our research did not 
include data on visual outcomes. Third, the patients may have 
changed hospitals or visited other hospitals, so the exact number 
and type of surgical procedures performed on the study population 
are unknown. Despite these limitations, the results of this study 
provide useful information on the epidemiology of CC due to the 
lack of available large-population-based investigations in China. 
Future population-based surveys and prospective clinical studies 
focused on CC should be performed. Although large population- 
based or even national surveys of the incidence rate of CC would 
be the best way to initiate the development of a national 
prevention and treatment program, such surveys would be time- 
consuming and costly. 

In summary, this study investigated the prevalence, gender, age 
at surgery, and associated ocular abnormalities of CC patients 
among a large cohort of surgical patients at ZOC, which is China's 
first and one of China's best and largest eye hospitals. The findings 
of our study could provide a useful foundation for the advocacy for 
and prevention of this cause of childhood blindness. 

Acknowledgments 

GGPMOH Study Group has been founded and developed in Zhongshan 
Ophthalmic Center, Sun Yat-sen University since 2010 because of the 
Childhood Cataract Program of the Chinese Ministry of Health. 
CCPMOH Study Group currently includes Yizhi Liu (lead author, email: 
yizhi_liu@aliyun.com), Weirong Ghen, Haotian Lin, Jingjing Chen, 
Zhuoling Lin, Xiaoyan Li, Lixia Luo, Xinyu Zhang, Ye Yang, Danying 
Zheng, Bo Qu, Darning Deng, Jingchang Chen, Wan Chen, Xiaojian 
Zhong, Zhaochuan Liu, Jiao Zhan, Hanfu Wu, Zhirong Wang, Yu Geng, 
Wu Xiang. 

Author Contributions 

Conceived and designed the experiments: HTL. Performed the experi- 
ments: HTL YY JJC XJZ ZCL ZLL. Analyzed the data: HTL YY JJC 
XJZ. Contributed reagents/materials/analysis tools: WRC YZL. Wrote 
the paper: HTL. Data collection and review: WC LXL BQXYZ DYZ JZ 
HFW ZRW YG WX. 



References 

1. Pi LH, Ghen L, Liu Q, Ke N, Fang J, et al. (2012) Prevalence of eye diseases and 
causes of visual impairment in school-aged children in Western China. J 
Epidemiol. 22: 37-44. 

2. Foster A, Gilbert G, Rahi J (1997) Epidemiology of cataract in childhood: a 
global perspective. J Cataract Refract Surg. 23: 601 604. 



3. Bhatti TR, Dott M, Yoon PW, Moore CA, Gambrell D, et al. (2003) Descriptive 
epidemiology of infantile cataracts in Metropolitan Atlanta, GA, 1968 1998. 
Arch Pediatr Adolesc Med. 157: 341-347. 



PLOS ONE | www.plosone.org 



4 



July 2014 | Volume 9 | Issue 7 | e101781 



Prevalence of and Surgery Age for Congenital Cataract at ZOC 



4. Haargaard B, Wohlfahrt J, Fledelius HC, Rosenberg T, Melbye M (2004) A 
nationwide Danish study of 1027 cases of congenital/infantile cataracts. 
Ophthalmology. Ill: 2292-2298. 

5. Nie WY, Wu HR, Qi YS, Zhang M, Hon Q, et al. (2008) A pilot study of ocular 
diseases screening for neonates in China. Zhonghua Yan Ke Za Zhi. 44: 497- 
502. Chinese. 

6. Hu DN (1987) Prevalence and mode of inheritance of major genetic eye diseases 
in China. J Med Genet. 24: 584-8. 

7. Zhu JF, Zou HD, He XG, Lu LN, Zhao R, et al. (2012) Cross-sectional 
investigation of visual impairing diseases in Shanghai blind children school. Chin 
Med J (Engl). 125: 3654-9. 

8. You C, Wu X, Zhang Y, Dai Y, Huang Y, et al. (201 1) Visual impairment and 
delay in presentation for surgery in chinese pediatric patients with cataract. 
Ophthalmology. 118: 17-23. 

9. Rahi JS, Dezateux C (1999) National cross sectional study of detection of 
congenital and infantile cataract in the United Kingdom: role of childhood 
screening and surveillance. BMJ. 318: 362—365. 

10. Ruddle JB, Staffieri SE, Crowston JG, Sherwin JC, Mackey DA (2013) 
Incidence and predictors of glaucoma following surgery for congenital cataract 
in the first year of life in Victoria, Australia. Clin Experiment Ophthalmol. 41: 
653-61. 

11. Randrianotahina HC, Nkumbe HE (2014) Pediatric cataract surgery in 
Madagascar. Niger J Clin Pract. 17: 14-7. 

12. Birch EE, Cheng C, Stager DR Jr, Weakley DR Jr, Stager DR Sr (2009) The 
critical period for surgical treatment of dense congenital bilateral cataracts. J 
AAPOS. 13: 67-71. 

13. Lin HT, Luo LX, Chen WR, Liu YZ (2012) Eye health is everyone's 
responsibility: China's first Western-style eye hospital improves in the prevention 
of blindness. Int J Ophthalmol. 5: 638 40. 

14. Lin H, Chen W, Luo L, Congdon N, Zhang X, et al. (2012) Effectiveness of a 
short message reminder in increasing compliance with pediatric cataract 
treatment: a randomized trial. Ophthalmology. 119(12): 2463-70. 

15. Luo L, Lin H, Chen W, Wang C, Zhang X, et al. (2013) In-the-bag intraocular 
lens placement via secondary capsulorhexis with radiofrequency diathermy in 
pediatric aphakic eyes. PLoS One. 24; 8: e62381. 

16. Lin H, Chen W, Luo L, Zhang X, Chen J, et al. (2013) Ocular hypertension 
after pediatric cataract surgery: baseline characteristics and first-year report. 
PLoS One. 29; 8: e69867. 



17. Chen W, Chen X, Hu Z, Lin H, Zhou F, et al. (2013) A missense mutation in 
CRYBB2 leads to progressive congenital membranous cataract by impacting the 
solubility and function of PB2-crystallin. PLoS One. 28; 8: e81290. 

18. Muir KW, Gupta C, Gill P, Stein JD (2013) Accuracy of international 
classification of diseases, ninth revision, clinical modificationbilling codes for 
common ophthalmic conditions. JAMA Ophthalmol. 131(1): 119-20. 

19. Trumler AA (2011) Evaluation of pediatric cataracts and systemic disorders. 
Curr Opin Ophthalmol. 22: 365-79. 

20. Chak M, Wade A, Rahi JS. British Congenital Cataract Interest Group (2006) 
Long-term visual acuity and its predictors after surgery for congenital cataract: 
Findings of the British Congenital Cataract Study. Invest Ophthalmol Vis Sci 
47: 4262-9. 

2 1 . Shah MA, Shah SM, Shah AH, Pandya JS (2014) Visual outcome of cataract in 
pediatric age group: does etiology have a role. Eur J Ophthalmol. 24: 76 83. 

22. Skalicky SE, White AJ, Grigg JR, Martin F, Smith J, et al. (2013) 
Microphthalmia, anophthalmia, and coloboma and associated ocular and 
systemic features: understanding the spectrum. JAMA Ophthalmol. 131: 1517 
24. 

23. France TD, Frank JW (1984) The association of strabismus and aphakia in 
children. J Pediatr Ophthalmol Strabismus 21: 223 226. 

24. Hiles DA, Sheridan SJ (1977) Strabismus associated with infantile cataracts. Int 
Ophthalmol Clin 17: 193-202. 

25. Robin AL, Thulasiraj RD (2012) Cataract blindness. Arch Ophthalmol. 130: 
1452-5. 

26. Rahi JS, Dezateux C (2000) Congenital and infantile cataract in the United 
Kingdom: underlying or associated factors. British Congenital Cataract Interest 
Group. Invest Ophthamol Vis Sci 4 1 : 2 1 08-2 113. 

27. Fallaha N, Lambert SR (2001) Pediatric cataracts. Ophthalmol Clin North Am 
14: 479-492. 

28. Bronsard A, Geneau R, Shirima S, Courtright P, Mwende J (2008) Why are 
children brought late for cataract surgery? Qualitative findings from Tanzania. 
Ophthalmic Epidemiol 15: 383 388. 

29. Sisk RA, Berrocal AM, Feuer WJ, Murray TG (2010) Visual and anatomic 
outcomes with or without surgery in persistent fetal vasculature. Ophthalmology 
117:2178-83. 

30. Garza RM, Rodriguez AM, Ramirez OMA (2000) Long-term visual results in 
congenital cataract surgery associated with preoperative nystagmus. Arch Med 
Res 31: 500-504. 



PLOS ONE | www.plosone.org 



5 



July 2014 | Volume 9 | Issue 7 | e101781 



